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Technical Memorandum 

14 September 2018 
File No. 129687‐010 

TO: Florence Copper Inc. 
Ian Ream, Senior Hydrogeologist 

FROM:    Haley & Aldrich, Inc. 
Lauren Candreva, R.G. 

Subject:  Drilling and Installation Summary 
PTF Point‐of‐Compliance Well M52‐UBF 
Florence Copper Inc., Florence, Arizona 

This document describes the drilling, installation, and testing of point‐of‐compliance (POC) well 
M52‐UBF for Florence Copper Inc. (Florence Copper) in Florence, Arizona, including the equipment used 
to perform the work, completion, and the results of well testing activities.  Separate well completion 
reports have been created for each Production Test Facility (PTF) well. 

The Arizona Department of Water Resources Registry ID for well M52‐UBF is 55‐226788; the Well 
Registry Report is included in Appendix A.  The well is located in the northeast quarter of the northeast 
quarter of the southeast quarter of Section 28 of Township 4 north, Range 9 East of the Gila and Salt 
River Baseline and Meridian (D(4‐9)28DAA).  The location of well M52‐UBF is show on Figure 1.   

BOREHOLE DRILLING AND LOGGING 

Florence Copper contracted National Exploration, Wells, & Pumps (National) to drill, install, and test well 
M52‐UBF in accordance with Bid Specifications: Installation of Three POC Wells, Production Test Facility, 
Florence, Arizona (Haley & Aldrich, 2015).  A Schramm T685WS drilling rig was used for all drilling and 
construction activities.  Haley & Aldrich provided intermittent oversight of drilling activities, geophysical 
logging, well installation, and testing.  Brown and Caldwell also provided oversight for some of the well 
completion activities.  All reported depths are in feet below ground surface unless otherwise noted. 

A steel surface casing (nominal 14‐inch diameter; 17.5‐inch diameter borehole) with cement surface seal 
was installed to 40 feet on 25 January 2017.  Type V neat cement was installed from total depth to 
ground surface using the submerged tremie method. 
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Borehole drilling (10⅝‐inch diameter, mud‐rotary drilling method) commenced on 26 January 2017 and 
was completed to a total depth of 280 feet on the same day.  On 26 January 2017, Southwest 
Exploration Services, LLC completed the following downhole geophysical logs within the borehole 
(Figure 2; Appendix B): 

 Specific potential; 

 Natural gamma;  

 Electrical resistivity; 

 Fluid conductivity; 

 Caliper;  

 Temperature; and 

 Sonic. 
 
Geology 
 
The borehole lithology was determined by inspecting drill cuttings as the borehole advanced and were 
refined based on the results of the geophysical surveys.  The borehole penetrated and was terminated in 
the Upper Basin Fill Unit (UBFU).  A lithologic log of the well M52‐UBF borehole is provided in 
Appendix C. 
 
WELL INSTALLATION AND DEVELOPMENT 
 
Installation 
 
The well was installed on 26 January 2017 and consists of 5‐inch nominal diameter Schedule 80 polyvinyl 
chloride (PVC) casing and screen installed to 274 feet (Figure 3).  The blank well casing extends to 
198 feet and the screen extends from 198 to 274 feet.  The bottom of the screen is closed with a PVC 
cap.  During casing installation, 316 grade stainless steel centralizers were installed at approximately 
60‐foot intervals on both casing and screen sections.  Pipe tally forms are included in Appendix D. 
 
Annular materials were installed on 27 January 2017 using tremie pipe.  Filter pack consisting of No. 8 to 
12 US Mesh Colorado Silica Sand was installed from the total depth of the borehole (280 feet) to 
197 feet.  An interval of bentonite chips was installed from 197 to 187 feet.  Cement‐bentonite grout 
was installed using the submerged tremie method from 187 feet to the ground surface.  Annular 
material forms are included in Appendix D. 
 
Development  
 
After demobilization of the drill rig, the well was initially developed by the airlift method, followed by 
pump development.  Development activities were completed by National using a workover rig.  On 
27 January 2017, an airline was temporarily installed and airlift development of the well was conducted 
at approximately 1 to 2 gallons per minute (gpm) to purge drilling fluids and solids from the well.  During 
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airlift development, the airlift pump was turned on and off to surge the well.  Airlift development was 
conducted for approximately 3.5 hours.  
 
To pump develop the well, a submersible pump was temporarily installed on 13 February 2017.  The 
pump development was conducted at approximately 20 gpm; the submersible pump was periodically 
turned off to surge the well during development.  The discharge was visually clear after approximately 
1 hour of pump development; however, development was conducted for a total of 7 hours.  The 
development was concluded on 14 February 2017, at which time the discharge was visibly clear with 
turbidity values less than 12 Nephelometric Turbidity Units.  Well development forms are included in 
Appendix D. 
 
In July 2017, the static depth to water at well M52‐UBF was measured at 231.82 feet.   
 
Well Completion 
 
Upon completion, a locking, 14‐inch diameter surface vault was installed in a concrete pad at the 
surface.  A QED Environmental Systems Well Wizard® low‐flow bladder pump was installed with a pump 
intake depth of 238 feet below the top of casing. 
 
The surveyed location of well M52‐UBF is: 
 

Northing (feet)  Easting (feet) 
Measuring Point Elevation 

(feet amsl) 

774178.00  851092.00  1485.04 
Notes: 

Northing and easting locations provided in State Plane North American 
Datum 1983, vertical location provided in North American Vertical Datum 
1988.   

amsl –feet above mean sea level 

 
Ambient water quality sampling was conducted at the well.  The water quality results and water level 
elevations measured are summarized in Procedures for Determining Alert Levels and Aquifer Quality 
Limits for Groundwater Compliance Monitoring (Brown and Caldwell, 2018). 
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Brown and Caldwell, Inc., 2018.  Procedures for Determining Alert Levels and Aquifer Quality Limits for 
Groundwater Compliance Monitoring, Florence Copper Project, Florence, Arizona.  June. 
 
Haley & Aldrich, Inc., 2015.  Bid Specifications: Installation of Three POC Wells, Production Test Facility, 
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Enclosures: 
Figure 1 – Well Locations 
Figure 2 – M52‐UBF Point‐of‐Compliance Well Geophysical Data and Lithologic Log 
Figure 3 – M52‐UBF Point‐of‐Compliance Well As‐Built Diagram 
Appendix A – Arizona Department of Water Resources Well Registry Report 
Appendix B – Geophysical Surveys 
Appendix C – Lithologic Log 
Appendix D – Well Completion Forms 
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NOTES

1. WELL REGISTRATION NO.: 55-226788

2. CADASTRAL LOCATION: D (4-9) 28 DAA

3. TOP OF CASING ELEVATION: 1485.04' AMSL

4. CONCRETE PAD ELEVATION: 1483.43' AMSL

5. I.D. = INSIDE DIAMETER

6. O.D. = OUTSIDE DIAMETER

7. PVC = POLYVINYL CHLORIDE
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Arizona Department of Water Resources Well Registry Report 











































APPENDIX B 

Geophysical Surveys 
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      6

N/A

900

1-26-17

4

MSI E-LOG 40GRP

900

15 IN.

1-25-17

1 1000 OHM M

275 FT.

5001

A. OLSON

SURFACE

A. OLSON

7:45 P.M.

A. OLSON

SURFACE

1-25-17

SURFACE
275 FT.

1 & 1000 OHM M

275 FT.

3
MSI COMBO TOOL MSI 60MM SONIC
4183

2

8:35 P.M.

5514

1-25-17

1

1-25-17

1-26-17

8:10 P.M.

1-26-17

900

1-25-17

6 IN. & 12 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

Nat. Gamma

0 200API

SP

-100 300mV

16" NRes

0 100Ohm-m

64" NRes

0 100Ohm-m

SPR

10 50Ohms

40.0

60.0

80.0

100.0

120.0

140.0

160.0

180.0



200.0

220.0

240.0

260.0

280 0

Depth

1in:20ft

Nat. Gamma

0 200API
SP

-100 300mV

16" NRes

0 100Ohm-m
64" NRes

0 100Ohm-m
SPR

10 50Ohms

MSI 40 GRP E-Log Tool
Probe Top = Depth Ref.

Four Conductor MSI Probe Top

Probe Length = 1.98 m or 6.5 ft

Bridle Length = 7.88 m or 25.86 ft

Probe Weight = 7.3 kg or 16.0 lbs

Can only be collected in fluid

Bridle Electrode (N Electrode)

Isolation Bridle

Bridle connects to wireline cablehead: Wireline armor is the 
B Electrode.

Tool SN: 5019, 5513, & 5514



Current Electrode/Single Point Resistance Electrode (A Electrode)

1.63" or 40 mm Diameter (41.4 mm with neoprene heat shrink and electrical tape)

64" Normal Resistivity Electrode/Spontaneous Potential Electrode

16" Normal Resistivity Electrode (M Electrode)

Natural Gamma Ray

Electrode Measuring Points (from bottom of probe)

Spontaneous Potential (SP): 1.777 m or 5.81 ft

16" Normal Resistivity (16" NRes): 0.3548 m or 1.16 ft

64" Normal Resistivity (64" NRes): 0.9644 m or 3.16 ft

Single Point Resistance (SPR): 0.152 m or 0.50 ft

Natural Gamma Ray (Nat. Gamma): 0.73 m or 2.39 ft

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

(M Electrode)

Final

Company

Field
County

Well

State

E-Log Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M52UBF

ARIZONA
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

1-26-17

4

900

MSI E-LOG 40GRP

15 IN.

1 1000 OHM M

1-25-17

275 FT.

5001

A. OLSON

SURFACE

A. OLSON

7:45 P.M.

1-25-17

SURFACE

A. OLSON

SURFACE

1 & 1000 OHM M

MSI COMBO TOOL

275 FT.

3

275 FT.

4183

2
MSI 60MM SONIC

1-25-17

5514

8:35 P.M.

1-25-17

1-26-17
1

1-26-17

8:10 P.M.
1-25-17

900

6 IN. & 12 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

3-Arm Caliper 

0 20Inches

Nat. Gamma

0 200API

Fluid Resistivity

0 20Ohm-m

Temperature

10 30Deg C
0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0



180.0

200.0

220.0

240.0

260.0

280 0

Depth

1in:20ft

3-Arm Caliper 

0 20Inches

Nat. Gamma

0 200API
Fluid Resistivity

0 20Ohm-m

Temperature

10 30Deg C

MSI Gamma-Caliper-Temperature-Fluid Resistivity 

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

Natural Gamma Ray = 0.76 m (29.75 in)

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)



1.375" or 34.9 mm Diameter 

3-Arm Caliper = 1.44 m (56.75 in) 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Distance from tool top: 2.20 m (86.5 in)

Available Arm Sizes: 3", 9", and 15"

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*

Final

Company

Field
County

Well

State

GCT Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M52UBF

ARIZONA
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

1-26-17

4

900

MSI E-LOG 40GRP

15 IN.

1 1000 OHM M

1-25-17

275 FT.

5001

A. OLSON

SURFACE

A. OLSON

7:45 P.M.

1-25-17

SURFACE

A. OLSON

SURFACE

1 & 1000 OHM M

MSI COMBO TOOL

275 FT.

3

275 FT.

4183

2
MSI 60MM SONIC

1-25-17

5514

8:35 P.M.

1-25-17

1-26-17
1

1-26-17

8:10 P.M.
1-25-17

900

6 IN. & 12 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

RX1 - VDL

100 1000uSec

RX2 - VDL

100 1000uSec

RX1 - Travel Time

100 1000uSec

RX2 - Travel Time

100 1000uSec

Nat. Gamma 

0 200API

3-Arm Caliper

0 20Inches

Delta T 

240 40uSec/ft
0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0



160.0

180.0

200.0

220.0

240.0

260.0

280 0

Depth

1in:20ft

RX1 - VDL

100 1000uSec

RX2 - VDL

100 1000uSec

RX1 - Travel Time

100 1000uSec

RX2 - Travel Time

100 1000uSec

Nat. Gamma 

0 200API
3-Arm Caliper

0 20Inches

Delta T 

240 40uSec/ft

MSI 60 mm 2 RX Full Waveform Sonic Tool
Probe Top = Depth Ref.

Four Conductor MSI Probe Top

Probe Length = 2.8 m or 9.19 ft

Probe Weight = ~26.5 kg or 58.4 lbs

Transmitter Frequency: 24 28 kHz resonant frequency

Sensors: Ceramic Piezoelectric

Tool SN: 6001 & 6002



0.660 m or 26.0 in. - End of tool to center of Tx

2.36 in or 60 mm Diameter 

Rx-1     Tx - Rx1 Spacing = .91 m (36.0 in)

Rx-2     Tx - Rx2 Spacing = 1.22 m (48.0 in)

Transmitter Frequency: 24 - 28 kHz resonant frequency

Rx - Rx Spacing: 0.3 m (12.0 in)

Typically centralized with external centralizers

Can only be collected in fluid

Temperature Rating: 80 Deg C (176 Deg F)

Presure Rating: 200 bar (2900 psi)

Tx = Acoustic Transmitter

Acoustic Isolater

MSI Gamma-Caliper-Temperature-Fluid Resistivity 

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.



1.375" or 34.9 mm Diameter 

3-Arm Caliper = 1.44 m (56.75 in) 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Natural Gamma Ray = 0.76 m (29.75 in)

Distance from tool top: 2.20 m (86.5 in)

Available Arm Sizes: 3", 9", and 15"

p y gg g p

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*

Final

Company

Field
County

Well

State

Sonic Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M52UBF

ARIZONA



Final Sonic Summary



APPENDIX C 

Lithologic Log 



20

60

SP

SM

SM

POORLY GRADED SAND (0-20 feet) Primarily fine to medium sand to 4 mm with
~5% fines. Sand is subrounded. Fines are nonplastic, have no toughness, are grayish
brown, and have a weak reaction to HCL. UBFU

SILTY SAND (20-60 feet) Primarily fine to coarse sand with ~15% fines and ~10%
gravel to 8 mm. Sand and gravel is angular. Fines have low plasticity, low toughness, are
reddish brown, and have no reaction to HCL. UBFU

SILTY SAND with GRAVEL (60-155 feet) Primarily fine to coarse sand with ~15%
fines and ~30% gravel to 12 mm. Sand and gravel is angular. Fines have low plasticity,
low toughness, are reddish brown, and have no reaction to HCL. UBFU

26 January 2017

Datum17.5/10.625 in.

File No. 129687

Sheet No. 1 of 4

feet, amsl

C. PriceE 851,092Location

Borehole Diameter(s) Finish

Drilling Method Conventional Mud Rotary

H&A Rep.

 State Plane NAD 83

Cadastral Location D (4-9) 28 DAA

StartLand Surface Elevation

Schramm T685WS

1483.43

27 January 2018

Rig Make & Model N 774,178

Client
Contractor Cascade Drilling LLC

Project
Florence Copper, Inc.
Production Test Facility, Florence, Arizona
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M52-UBF

LITHOLOGIC LOG
M52-UBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Well Registry ID: 55-226788
Surface Completion:  Locking
Well Vault & Concrete Pad

Well casing stickup:  1.6 feet als

Surface Casing: 14-inch mild
steel; 0 - 40 feet

Well Casing: Nominal 5-inch
diameter, SCH 80 PVC; 0 - 198
feet

Unit Intervals:
  UBFU: 0 - 280 feet

COMMENTS



155
SP-
SM

POORLY GRADED SAND with SILT and GRAVEL (155-180 feet) Primarily coarse
sand with ~10% fines and ~35% gravel to 14 mm. Sand and gravel is angular. Fines
have low plasticity, low toughness, are reddish brown, and have no reaction to HCL.
UBFU

File No. 129687
Sheet No. 2 of 4
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M52-UBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Seal: Type V neat cement; 0 - 187
feet Fine sand & bentonite; 187 -
197 feet



180

205

240

SM

SP-
SM

SP

SILTY SAND with GRAVEL (180-205 feet) Primarily fine to coarse sand with ~15%
fines and ~30% gravel to 8 mm. Sand and gravel is subangular. Fines have low
plasticity, low toughness, is reddish brown, and has no reaction to HCL. UBFU

POORLY GRADED SAND with SILT and GRAVEL (205-240 feet) Primarily coarse
sand with ~10% fines and ~35% gravel to 14 mm. Sand and gravel is angular. Fines
have low plasticity, low toughness, are reddish brown, and has no reaction to HCL.
UBFU

POORLY GRADED SAND with GRAVEL (240-275 feet) Primarily medium to coarse
sand with ~5% fines and ~45% gravel to 16 mm. Sand and gravel is subangular. Fines
are nonplastic, have no toughness, are reddish brown, and have no reaction to HCL.
UBFU
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M52-UBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Filter Pack: 8 - 12 CO Silica
Sand; 197 - 280 feet

Well Screen: Nominal 5-inch
diameter, SCH 80 PVC Screen
(0.020-inch slots); 198 - 274 feet



275

280

CL SANDY LEAN CLAY (275-280 feet) Primarily fines with ~30% sand and ~5% gravel
to 8 mm. Sand is subangular, gravel is angular. Fine have medium plasticity, medium
toughness, medium dry strength, are reddish brown, and no reaction to HCL. UBFU
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Total Depth: Driller Depth = 280
feet; Geophysical Logging Depth
= 275 feet
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Technical Memorandum 

14 September 2018 
File No. 129687‐010 

TO: Florence Copper Inc. 
Ian Ream, Senior Hydrogeologist 

FROM:    Haley & Aldrich, Inc. 
Lauren Candreva, R.G. 

Subject:  Drilling and Installation Summary 
PTF Point‐of‐Compliance Well M54‐LBF 
Florence Copper Inc., Florence, Arizona 

This document describes the drilling, installation, and testing of Production Test Facility (PTF) point‐of‐
compliance (POC) well M54‐LBF for Florence Copper Inc. (Florence Copper) in Florence, Arizona, 
including the equipment used to perform the work, completion, and the results of well testing activities.  
Separate well completion reports have been created for each PTF well. 

The Arizona Department of Water Resources Registry ID for well M54‐LBF is 55‐226792; the Well 
Registry Report is included in Appendix A.  The well is located in the northeast quarter of the northwest 
quarter of the southwest quarter of Section 28 of Township 4 north, Range 9 East of the Gila and Salt 
River Baseline and Meridian (D(4‐9)28CBA).  The well location is show on Figure 1.   

BOREHOLE DRILLING AND LOGGING 

Florence Copper contracted National Exploration, Wells, & Pumps (National) to drill, install, and test well 
M54‐LBF in accordance with Bid Specifications: Installation of Three POC Wells, Production Test Facility, 
Florence, Arizona (Haley & Aldrich, 2015).  A Schramm T685WS drilling rig was used for all drilling and 
construction activities.  Haley & Aldrich provided intermittent oversight of drilling activities, geophysical 
logging, well installation, and testing.  Brown and Caldwell also provided oversight for some activities.  
All reported depths are in feet below ground surface unless otherwise noted. 

A steel surface casing (nominal 14‐inch diameter; 17.5‐inch diameter borehole) with cement surface seal 
was installed to 40 feet on 8 February 2017.  Type V neat cement was installed from total depth to 
ground surface using the submerged tremie method. 

HALEY & ALDRICH, INC. 
One Arizona Center 
400 E. Van Buren St., Suite 545 
Phoenix, AZ  85004 
602.760.2450 
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Borehole drilling (10⅝‐inch diameter, mud‐rotary drilling method) commenced on 8 February 2017 and 
was completed to a total depth of 640 feet on 11 February 2017.  On 12 February 2018, Southwest 
Exploration Services, LLC completed the following downhole geophysical logs within the borehole 
(Figure 2; Appendix B): 

 Specific potential; 

 Natural gamma;  

 Electrical resistivity; 

 Fluid conductivity; 

 Caliper;  

 Temperature; and 

 Sonic. 
 
Geology 
 
The borehole lithology was determined by inspecting drill cuttings as the borehole advanced and were 
refined based on the results of the geophysical surveys.  The borehole penetrated the Upper Basin Fill 
Unit (UBFU) and Middle Fine‐Grained Unit (MFGU) and terminated in the Lower Basin Fill Unit.  The 
depths to the lithologic contacts of the units are as follows: 

 Bottom of UBFU – 287 feet; and 

 Bottom of MFGU – 300 feet. 
 
A lithologic log of the well M54‐LBF borehole is provided in Appendix C. 
 
WELL INSTALLATION AND DEVELOPMENT 
 
Installation  
 
The well was installed on 12 February 2017 and consists of 5‐inch nominal diameter casing and screen 
installed to 630 feet (Figure 3).  The blank well casing is nominal 5‐inch diameter mild steel and reaches 
a depth of 310 feet.  The well screen is nominal 5‐inch diameter Schedule 80 polyvinyl chloride (PVC) 
screen with 0.020‐inch‐wide slots and extends from 3,010 to 629 feet.  The bottom of the well is closed 
with a PVC cap.  During casing installation, 316 grade stainless steel centralizers were installed at 
approximately 40‐foot intervals.  A steel cross‐over conforming to the specifications of the casing and 
screen, manufactured from mild steel, was used to join the casing and screen.  Pipe tally forms are 
included in Appendix D. 
 
Annular materials were installed on 12 February 2017 using tremie pipe.  Filter pack consisting of No. 8 
to 12 US Mesh Colorado Silica Sand was installed from the total depth of the borehole (640 feet) to 
300 feet.  An interval of bentonite chips was installed from 285 to 300 feet.  Type V neat cement was 
installed using the submerged tremie method from 285 feet to the ground surface.  Annular material 
forms are included in Appendix D. 
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Development 
 
After demobilization of the drill rig, the well was initially developed by the airlift method, followed by 
pump development.  Development activities were completed by National using a workover rig.  On 
15 February 2017, an airline was temporarily installed to approximately 600 feet and airlift development 
of the well was conducted to purge drilling fluids and solids from the well.  During airlift development, 
the airlift pump was turned on and off to surge the well.  Airlift development was conducted for 
approximately 45 minutes.  The discharge was clear and sand‐free at the end of the airlift development 
period.  
 
To pump develop the well, a submersible pump was temporarily installed on 15 February 2017.  Prior to 
pumping, the static water level was approximately 226 feet.  The pump development was conducted at 
approximately 20 gpm; the submersible pump was periodically turned off to surge the well during 
development.  The discharge was sand‐free and visually clear after approximately 1 hour of pump 
development; however, development was continued for 5 hours.  The development was concluded on 
15 February 2017.  The discharge was sand‐free with turbidity values less than 5 Nephelometric 
Turbidity Units.  Well development forms are included in Appendix D. 
 
In July 2017, the static depth to water at well M54‐LBF was measured at 234.95 feet.   
 
Well Completion 
 
Upon completion, a locking, 14‐inch diameter surface vault was installed in a concrete pad at the 
surface.  A QED Environmental Systems Well Wizard® low‐flow bladder pump was installed with a pump 
intake depth of 470 feet below the top of casing. 
 
The surveyed location of well M54‐LBF is: 
 

Northing (feet)  Easting (feet) 
Measuring Point 

Elevation (feet amsl) 

746682.61  847331.96  1481.92 
Notes: 
Northing and easting locations provided in State Plane North American Datum 
1983, vertical location provided in North American Vertical Datum 1988.   
amsl – feet above mean sea level 

 
Ambient water quality sampling was conducted at the well.  The water quality results and water level 
elevations measured are summarized in Procedures for Determining Alert Levels and Aquifer Quality 
Limits for Groundwater Compliance Monitoring (Brown and Caldwell, 2018). 
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FIGURE 3

PRODUCTION TEST FACILITY

FLORENCE COPPER, INC.

FLORENCE, ARIZONA

M54-LBF

POINT-OF-COMPLIANCE WELL

AS-BUILT DIAGRAM

SCALE: NOT TO SCALE

SEPTEMBER 2018

NOTES

1. WELL REGISTRATION NO.: 55-226792

2. CADASTRAL LOCATION: D (4-9) 28 CBA

3. TOP OF CASING ELEVATION: 1481.92' AMSL

4. CONCRETE PAD ELEVATION: 1480.18' AMSL

5. I.D. = INSIDE DIAMETER

6. O.D. = OUTSIDE DIAMETER

7. PVC = POLYVINYL CHLORIDE
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Geophysical Surveys 
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

2-12-17

4

900

E-LOG 40GRP

9 IN.

1 1000 OHM M

2-09-17

642 FT.

5001

E. TURNER

SURFACE

E. TURNER

04:55 AM

2-09-17

SURFACE

E. TURNER

SURFACE

1 & 1000 OHM M

COMBO TOOL

642 FT.

3

642 FT.

4183

2
MSI 60MM SONIC

2-09-17

5514

6:05 A.M.

2-09-17

2-12-17
1

2-12-17

5:35 A.M.
2-09-17

900

3.5 IN. & 16 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

SP

0 500mV

SPR

0 100Ohms

16" NRes

0 200Ohm-m

64" NRes

0 200Ohm-m

Nat. Gamma

0 200API

40.0

60.0

80.0

100.0

120.0

140.0

160.0

180.0



200.0

220.0

240.0

260.0

280.0

300.0

320.0

340.0

360.0

380.0

400.0



420.0

440.0

460.0

480.0

500.0

520.0

540.0

560.0

580.0

600.0

620.0



640.0

Depth

1in:20ft

SP

0 500mV

SPR

0 100Ohms
16" NRes

0 200Ohm-m
64" NRes

0 200Ohm-m

Nat. Gamma

0 200API

MSI 40 GRP E-Log Tool
Probe Top = Depth Ref.

Four Conductor MSI Probe Top

64" Normal Resistivity Electrode/Spontaneous Potential Electrode

Probe Length = 1.98 m or 6.5 ft

Bridle Length = 7.88 m or 25.86 ft

Probe Weight = 7.3 kg or 16.0 lbs

Can only be collected in fluid

Bridle Electrode (N Electrode)

Isolation Bridle

Natural Gamma Ray

Electrode Measuring Points (from bottom of probe)

Spontaneous Potential (SP): 1.777 m or 5.81 ft

16" Normal Resistivity (16" NRes): 0.3548 m or 1.16 ft

64" Normal Resistivity (64" NRes): 0.9644 m or 3.16 ft

Single Point Resistance (SPR): 0.152 m or 0.50 ft

Natural Gamma Ray (Nat. Gamma): 0.73 m or 2.39 ft

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

Bridle connects to wireline cablehead: Wireline armor is the 
B Electrode.

(M Electrode)

Tool SN: 5019, 5513, & 5514



Current Electrode/Single Point Resistance Electrode (A Electrode)

1.63" or 40 mm Diameter (41.4 mm with neoprene heat shrink and electrical tape)

16" Normal Resistivity Electrode (M Electrode)

Preliminary

Company

Field
County

Well

State

ELOG Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M54-LBF

ARIZONA
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

2-12-17

4

900

E-LOG 40GRP

9 IN.

1 1000 OHM M

2-09-17

642 FT.

5001

E. TURNER

SURFACE

E. TURNER

04:55 AM

2-09-17

SURFACE

E. TURNER

SURFACE

1 & 1000 OHM M

COMBO TOOL

642 FT.

3

642 FT.

4183

2
MSI 60MM SONIC

2-09-17

5514

6:05 A.M.

2-09-17

2-12-17
1

2-12-17

5:35 A.M.
2-09-17

900

3.5 IN. & 16 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

Temperature

25 35Deg C

3-Arm Caliper

0 20Inches

Fluid Resistivity

0 20Ohm-m

Nat. Gamma

0 200API

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0



180.0

200.0

220.0

240.0

260.0

280.0

300.0

320.0

340.0

360.0

380.0



400.0

420.0

440.0

460.0

480.0

500.0

520.0

540.0

560.0

580.0

600.0



620.0

640.0

Depth

1in:20ft

Temperature

25 35Deg C
3-Arm Caliper

0 20Inches

Fluid Resistivity

0 20Ohm-m
Nat. Gamma

0 200API

MSI Gamma-Caliper-Temperature-Fluid Resistivity 

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

3-Arm Caliper = 1.44 m (56.75 in) 

Natural Gamma Ray = 0.76 m (29.75 in)

Distance from tool top: 2.20 m (86.5 in)

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*



1.375" or 34.9 mm Diameter 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Available Arm Sizes: 3", 9", and 15"

Preliminary

Company

Field
County

Well

State

GCT Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M54-LBF

ARIZONA
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

900

6

N/A

2-12-17

4

9 IN.

E-LOG 40GRP

900

2-09-17

1 1000 OHM M

642 FT.
E. TURNER

5001

04:55 AM

E. TURNER

SURFACE SURFACE

E. TURNER

SURFACE

2-09-17

642 FT.

3

642 FT.

COMBO TOOL

1 & 1000 OHM M

MSI 60MM SONIC
2

4183

6:05 A.M.

5514

2-09-17

5:35 A.M.

2-12-17
1
2-12-17

2-09-17

3.5 IN. & 16 IN.

900

2-09-17

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

RX1 - Travel Time

100 1000uSec

RX2 - Travel Time

100 1000uSec

RX1 - VDL

100 1000uSec

RX2 - VDL

100 1000uSec

Delta T

240 40uSec/ft

Nat. Gamma

0 200API

3-Arm Caliper

0 20Inches
0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0



160.0

180.0

200.0

220.0

240.0

260.0

280.0

300.0

320.0

340.0

360.0



380.0

400.0

420.0

440.0

460.0

480.0

500.0

520.0

540.0

560.0

580.0



600.0

620.0

Depth

1in:20ft

RX1 - Travel Time

100 1000uSec

RX2 - Travel Time

100 1000uSec

RX1 - VDL

100 1000uSec

RX2 - VDL

100 1000uSec

Delta T

240 40uSec/ft

Nat. Gamma

0 200API
3-Arm Caliper

0 20Inches

MSI 60 mm 2 RX Full Waveform Sonic Tool
Probe Top = Depth Ref.

Four Conductor MSI Probe Top

Rx-1     Tx - Rx1 Spacing = .91 m (36.0 in)

Rx-2     Tx - Rx2 Spacing = 1.22 m (48.0 in)

Probe Length = 2.8 m or 9.19 ft

Probe Weight = ~26.5 kg or 58.4 lbs

Transmitter Frequency: 24 - 28 kHz resonant frequency

Rx - Rx Spacing: 0.3 m (12.0 in)

Typically centralized with external centralizers

Can only be collected in fluid

Temperature Rating: 80 Deg C (176 Deg F)

Presure Rating: 200 bar (2900 psi)

Acoustic Isolater

Sensors: Ceramic Piezoelectric

Tool SN: 6001 & 6002



0.660 m or 26.0 in. - End of tool to center of Tx

2.36 in or 60 mm Diameter 

Tx = Acoustic Transmitter

MSI Gamma-Caliper-Temperature-Fluid Resistivity 

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

Natural Gamma Ray = 0.76 m (29.75 in)

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*



1.375" or 34.9 mm Diameter 

3-Arm Caliper = 1.44 m (56.75 in) 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Distance from tool top: 2.20 m (86.5 in)

Available Arm Sizes: 3", 9", and 15"

Preliminary

Company

Field
County

Well

State

SONIC Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M54-LBF

ARIZONA



APPENDIX C 

Lithologic Log 



10

20

25

60

SP-
SM

SP

SW

SW-
SM

SP

POORLY GRADED SAND with SILT (0-10 feet) Primarily fine sand with ~10% fines
and trace gravel to 3 mm. Sand and gravel are subrounded. Fines are nonplastic, have low
toughness, are light reddish brown, and have a weak reaction to HCL. UBFU

 POORLY GRADED SAND (10-20 feet) Primarily medium sand with ~5% fines and
~5% gravel to 8 mm. Sand and gravel are subrounded. Fines are nonplastic, have low
toughness, are reddish brown, and have a weak HCL reaction. UBFU

WELL GRADED SAND with GRAVEL (20-25 feet) Primarily fine to coarse sand with
~5% fines and ~30% gravel to 8 mm. Sand is subangular, gravel is subangular to
angular. Fines have medium plasticity, low toughness, are reddish brown, and have no
reaction to HCL. UBFU
WELL GRADED SAND with SILT (25-60 feet) Primarily medium to coarse sand with
~10% fines and ~5% gravel to 6 mm. Sand and gravel are subangular. Fines are
nonplastic, have low toughness, are reddish brown, and have a weak reaction to HCL.
UBFU

POORLY GRADED SAND with GRAVEL (60-125 feet) Primarily coarse sand with
~5% fines and ~35% gravel to 16 mm. Sand and gravel are angular. Fines are
nonplastic, have low toughness, are reddish brown, and have a strong reaction to HCL
reaction. UBFU

8 February 2018

Datum17.5/10.75 in.

File No. 129687

Sheet No. 1 of 8

feet, amsl

C. PriceLocation

Borehole Diameter(s) Finish

Drilling Method Reverse Rotary

H&A Rep.

 State Plane NAD 83

Cadastral Location D (4-9) 28 CBA

StartLand Surface Elevation

Schramm T685WS

11 February 2018

Rig Make & Model

Client
Contractor Cascade Drilling LLC

Project
Florence Copper, Inc.
Production Test Facility, Florence, Arizona
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Well Registry ID: 55-226792
Surface Completion:  Locking
Well Vault & Concrete Pad

Well casing stickup:  1.7 feet als

Surface Casing: 14-inch mild
steel; 0 - 40 feet

Well Casing: Nominal 5-inch
diameter Mild Steel; 0 - 310 feet

Unit Intervals:
  UBFU: 0 - 287 feet
  MGFU: 287 - 300 feet
  LBFU: 300 - 640 feet

COMMENTS



125

145

160

SC

CH

SC

CLAYEY SAND (125-145 feet) Primarily medium to coarse sand with ~15% fines and
~5% gravel to 10 mm. Sand and gravel are subangular. Fines have high plasticity, high
toughness, are reddish brown, and have a weak reaction to HCL. UBFU

SANDY FAT CLAY (145-160 feet) Primarily fines with ~45% sand and trace gravel to
6mm. Sand and gravel are subrounded. Fines have high plasticity, medium toughness,
very high dry strength, are reddish brown, and have a weak reaction to HCL. UBFU

CLAYEY SAND (160-230 feet) Primarily fine to coarse sand with ~20% fines and

File No. 129687
Sheet No. 2 of 8
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION



230

245

CH

SP-
SM

~5% gravel to 12 mm. Sand is subrounded, gravel is subangular. Fines have medium
plasticity, medium toughness, are reddish brown, and have a weak reaction to HCL.
UBFU

SANDY FAT CLAY (230-245 feet) Primarily fines with ~40% sand and trace gravel to
5 mm. Sand and gravel are subrounded. Fines have high plasticity, medium toughness,
very high dry strength, are reddish brown, and have a strong reaction to HCL. UBFU

POORLY GRADED SAND with SILT and GRAVEL (245-287 feet) Primarily medium to
coarse sand with ~10% fines and ~20% gravel to 14 mm. Sand is subangular, gravel is
angular. Fines have low plasticity, low toughness, are reddish brown, and have a strong

File No. 129687
Sheet No. 3 of 8
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Seal: Type V neat cement; 0 - 285
feet Fine Sand & Bentonite; 285 -
300 feet



287

300

330

CH

SP

GP-
GM

reaction to HCL. UBFU

FAT CLAY (287-300 feet) Primarily fines with high plasticity. MFGU

POORLY GRADED SAND with GRAVEL (300-330 feet) Primarily medium to coarse
sand with ~5% fines and ~30% gravel to 6mm. Sand and gravel is angular. Fines are
reddish brown and have a strong reaction to HCL. LBFU

POORLY GRADED GRAVEL with SILT and SAND (330-420 feet) Primarily gravel to
10 mm with ~10% fines and ~40% sands. Sand and gravel is angular. Fines have low
plasticity, low toughness, are brown, and have a strong reaction to HCL. LBFU

File No. 129687
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Filter Pack: 8 - 12 CO Silica
Sand; 300 - 640 feet

Thread Adapter: Stainless Steel,
SCH 80 F480 PVC to SCH 40
F480 Mild Steel: 310 feet

Well Screen: Nominal 5-inch
diameter, SCH 80 PVC Screen
(0.020-inch slots); 310 - 630 feet



420
SC CLAYEY SAND with GRAVEL (420-475 feet) Primarily fine to coarse sand with ~15%

fines and ~20% gravels to 8 mm. Sand and gravel is subangular. Fines have medium
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION



475
SC

plasticity, low toughness, are brown, and have a strong reaction to HCL. LBFU

CLAYEY SAND with GRAVEL (475-525 feet) Primarily medium to coarse sand with
~15% fines and ~25% gravels to 8 mm. Sand and gravel is subangular. Fines have
medium plasticity, low toughness, are brown, and have a strong reaction to HCL. LBFU
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION



525

570

590

SP-
SM

GW-
GM

SC

POORLY GRADED SAND with SILT (525-570 feet) Primarily medium to coarse sand
with ~10% fines and ~5% gravel to 6 mm. Sand is subangular, gravel is angular. Fines
are nonplastic, have low toughness, are brown, and have a strong reaction to HCL. LBFU

WELL GRADED GRAVEL with SILT and SAND (570-590 feet) Primarily gravel to  6
mm with ~40% sand and ~10% fines. Sand and gravel is angular. Fines are nonplastic,
have low toughness, are brown, and have a strong reaction to HCL. LBFU

CLAYEY SAND (590-640 feet) Primarily fine to coarse sand with ~20% fines and
~5% gravel to 4 mm. Sand and gravel is angular. Fines have high plasticity, medium
toughness, are brown, and have a strong reaction to HCL. LBFU
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION



640
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description). M54-LBF

LITHOLOGIC LOG
M54-LBF
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VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

Total Borehole Depth:  Driller =
640 feet; Geophysical Logging =
642 feet
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Well Completion Forms
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Technical Memorandum 

14 September 2018 
File No. 129687‐010 

TO: Florence Copper Inc. 
Ian Ream, Senior Hydrogeologist 

FROM:    Haley & Aldrich, Inc. 
Lauren Candreva, R.G. 

Subject:  Drilling and Installation Summary 
PTF Point‐of‐Compliance Well M54‐O 
Florence Copper Inc., Florence, Arizona

This document describes the drilling, installation, and testing of Production Test Facility (PTF) point‐of‐
compliance (POC) well M54‐O for Florence Copper Inc. (Florence Copper) in Florence, Arizona, including 
the equipment used to perform the work, completion, and the results of well testing activities.  Separate 
well completion reports have been created for each PTF well. 

The Arizona Department of Water Resources Registry ID for well M54‐O is 55‐226798; the Well Registry 
Report is included in Appendix A.  The well is located in the southeast quarter of the northwest quarter 
of the southwest quarter of Section 28 of Township 4 north, Range 9 East of the Gila and Salt River 
Baseline and Meridian (D(4‐9)28CBD).  The well is not located within the Area of Review; it was 
completed as a POC well at the site (Figure 1).  

BOREHOLE DRILLING AND LOGGING 

Florence Copper contracted National Exploration, Wells, & Pumps (National) to drill, install, and test well 
M52‐UBF in accordance with Bid Specifications: Installation of Three POC Wells, Production Test Facility, 
Florence, Arizona (Haley & Aldrich, 2015).  A Schramm T685WS drilling rig was used for all drilling and 
construction activities.  Haley & Aldrich provided intermittent oversight of drilling activities, geophysical 
logging, well installation, and testing.  Brown and Caldwell also provided oversight for some activities.  
All reported depths are in feet below ground surface unless otherwise noted. 

A steel surface casing (nominal 14‐inch diameter; 17.5‐inch diameter borehole) with cement surface seal 
was installed to 40 feet on 28 January 2017.  Type V neat cement was installed from total depth to 
ground surface using the submerged tremie method. 

HALEY & ALDRICH, INC. 
One Arizona Center 
400 E. Van Buren St., Suite 545 
Phoenix, AZ  85004 
602.760.2450 



Florence Copper Inc. 
14 September 2018 
Page 2 
 
 

 

Borehole drilling (10⅝‐inch diameter, mud‐rotary drilling method) commenced on 29 January 2017 and 
was completed to a total depth of 1,210 feet on 5 February 2017.  On 6 February 2017, Southwest 
Exploration Services, LLC completed the following downhole geophysical logs within the borehole 
(Figure 2; Appendix B): 

 Specific potential; 

 Natural gamma;  

 Electrical resistivity; 

 Fluid conductivity; 

 Caliper;  

 Temperature;  

 Sonic; and 

 Deviation. 
 

The results of the deviation survey indicate that the total drift distance of the borehole at total depth 
was 14.98 feet with a final drift bearing of 258.7 degrees; this was also the maximum deviation of the 
borehole. 
 
Geology 
 
The borehole lithology was determined by inspecting drill cuttings as the borehole advanced and were 
refined based on the results of the geophysical surveys.  The borehole penetrated the Upper Basin Fill 
Unit (UBFU), Middle Fine‐Grained Unit (MFGU), Lower Basin Fill Unit (LBFU), and terminated in the 
Bedrock Oxide Unit.  The depths to the lithologic contacts of the units are as follows: 

 Bottom of UBFU – 286 feet; 

 Bottom of MFGU – 300 feet; and 

 Bottom of LBFU – 740 feet. 
 
A lithologic log of the well M54‐O borehole is provided in Appendix C. 
   
WELL INSTALLATION AND DEVELOPMENT 
 
Installation 
 
The well was installed on 6 February 2017 and consists of 5‐inch nominal diameter casing and screen 
installed to 1,199 feet (Figure 3).  The blank well casing is nominal 5‐inch diameter mild steel installed to 
a depth of 668 feet.  The blank well casing reaches a depth of 668.47 feet.  The well screen is nominal 
5‐inch diameter Schedule 80 polyvinyl chloride (PVC) screen with 0.020‐inch‐wide slots and extends 
from 668 to 1,198 feet.  The bottom of the screen is closed with a PVC cap.  A steel cross‐over 
conforming to the specifications of the casing and screen, manufactured from mild steel, was used to 



Florence Copper Inc. 
14 September 2018 
Page 3 
 
 

 

join the casing and screen.  During casing installation, 316 grade stainless steel centralizers were 
installed at approximately 40‐foot intervals.  Pipe tally forms are included in Appendix D. 
 
Annular materials were installed on 6 February 2017 using tremie pipe.  Filter pack consisting of No. 8 to 
12 US Mesh Colorado Silica Sand was installed from the total depth of the borehole (1,210 feet) to 
659 feet.  An interval of fine sand and bentonite chips was installed from 649 to 659 feet.  Type V neat 
cement was installed using the submerged tremie method from 649 feet to the ground surface.  Annular 
material forms are included in Appendix D. 
 
Development 
 
After demobilization of the drill rig, the well was initially developed by the airlift method, followed by 
pump development.  Development activities were completed by National using a workover rig.  On 
10 February 2017, an airline was temporarily installed to various depths ranging from 200 to 680 feet; 
airlift development of the well was conducted to purge drilling fluids and solids from the well.  During 
airlift development, the airlift pump was turned on and off to surge the well.  Airlift development was 
conducted over a period of 3 days.  The discharge was turbid but sand‐free at the end of the airlift 
development period.  
 
To pump develop the well, on 16 February 2017 a submersible pump was temporarily installed at a 
depth of 960 feet.  The pump development was conducted at approximately 20 gallons per minute 
(gpm) for 8 hours; the submersible pump was periodically turned off to surge the well during 
development.  The development was concluded on 17 February 2017.  The discharge was sand‐free with 
turbidity values less than 15 Nephelometric Turbidity Units.  
 
The well was airlift developed for a second time beginning on 9 May 2017, when an airline was 
temporarily installed at various depths ranging from 600 to 1,080 feet; airlift development of the well 
was conducted at approximately 40 to 80 gpm.  As before, the airlift pump was turned on and off to 
surge the well.  Airlift development was conducted over a period of 4 days.  The discharge was turbid 
with less than 0.5 parts per million of sand at the end of the airlift development period.   
 
On 12 May 2017, a second round of pump development was conducted.  A submersible pump was 
temporarily installed at a depth of 1,195 feet and pump development was conducted at approximately 
17 gpm; the submersible pump was periodically turned off to surge the well.  The discharge was sand‐
free and visually clear after approximately 1 hour, but development continued over a period of 3 days.  
The development was concluded on 15 May 2017, at which time the discharge was sand‐free with 
turbidity values less than 5 Nephelometric Turbidity Units. 
 
All well development forms are included in Appendix D. 
 
In July 2017, the static depth to water at well M54‐O was measured at 235.65 feet. 
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Well Completion 
 
Upon completion, a locking, 14‐inch diameter surface vault was installed in a concrete pad at the 
surface.  A QED Environmental Systems Well Wizard® low‐flow bladder pump was installed with a pump 
intake depth of 1,000 feet below the top of casing. 
 
The surveyed location of well M54‐O is: 
 

Northing (feet)  Easting (feet) 
Measuring Point Elevation 

(feet amsl) 

746702.36  847342.99  1482.42 
Notes: 

Northing and easting locations provided in State Plane North American 
Datum 1983, vertical location provided in North American Vertical Datum 
1988.   

amsl – feet above mean sea level 

 
Ambient water quality sampling was conducted at the well.  The water quality results and water level 
elevations measured are summarized in Procedures for Determining Alert Levels and Aquifer Quality 
Limits for Groundwater Compliance Monitoring (Brown and Caldwell, 2018). 
 
REFERENCES 
 
Brown and Caldwell, Inc., 2018.  Procedures for Determining Alert Levels and Aquifer Quality Limits for 
Groundwater Compliance Monitoring, Florence Copper Project, Florence, Arizona.  June. 
 
Haley & Aldrich, Inc., 2015.  Bid Specifications: Installation of Three POC Wells, Production Test Facility, 
Florence, Arizona.  June 2015 for Florence Copper Inc. 
 
 
Enclosures: 
Figure 1 – Well Locations 
Figure 2 – M54‐O Point‐of‐Compliance Well Geophysical Data and Lithologic Log 
Figure 3 – M54‐O Point‐of‐Compliance Well As‐Built Diagram 
Appendix A – Arizona Department of Water Resources Well Registry Report 
Appendix B – Geophysical Surveys 
Appendix C – Lithologic Log 
Appendix D – Well Completion Forms 
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NOTES
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5. I.D. = INSIDE DIAMETER
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Arizona Department of Water Resources Well Registry Report 



































































































APPENDIX B 

Geophysical Surveys 



R
U

N
B

O
R

E
H

O
L

E
 R

E
C

O
R

D
C

A
S

IN
G

 R
E

C
O

R
D

N
O

.
B

IT
F

R
O

M
T

O
S

IZ
E

W
G

T
.

F
R

O
M

T
O

A
B

O
V

E
 P

E
R

M
. D

A
T

U
M

T
Y

P
E

 F
L

U
ID

 IN
 H

O
L

E

T
W

P

C
O

M
P

A
N

Y

M
O

R
E

:

S
T

A
T

E

T
Y

P
E

 O
F

 L
O

G
S

:

P
E

R
M

A
N

E
N

T
 D

A
T

U
M

S
A

M
P

L
E

 IN
T

E
R

V
A

L

F
IE

L
D

K
.B

.

 

R
G

E

L
O

G
 T

IM
E

:

W
E

L
L

 ID

T
Y

P
E

 L
O

G

B
T

M
 L

O
G

G
E

D
 IN

T
E

R
V

A
L

R
E

C
O

R
D

E
D

 B
Y

 / L
ogging E

ng.

T
O

P
 L

O
G

G
E

D
 IN

T
E

R
V

A
L

E
L

E
V

A
T

IO
N

O
N

 S
IT

E
/O

F
F

 S
IT

E

T
O

O
L

 S
T

R
IN

G
/S

N

. L
O

G
 M

E
A

S
. F

R
O

M

V
ISC

O
SIT

Y

D
.F

.

D
E

P
T

H
-L

O
G

G
E

R

D
A

T
E

D
R

IL
L

E
R

 / R
IG

#

S
E

C

L
O

G
G

IN
G

 T
R

U
C

K
 

M
U

D
 W

E
IG

H
T

M
A

X
. R

E
C

. T
E

M
P

.

L
E

V
E

L

G
.L

.

D
E

P
T

H
-D

R
IL

L
E

R

R
U

N
 N

o

W
IT

N
E

S
S

E
D

 B
Y

IM
A

G
E

 O
R

IE
N

T
E

D
 T

O
:

C
O

U
N

T
Y

O
T

H
E

R
 S

E
R

V
IC

E
S

C
O

M
M

E
N

T
S

:

L
O

C
A

T
IO

N

D
R

IL
L

IN
G

 M
E

A
S

. F
R

O
M

14 IN
.

N
/A

40 F
T

.
S

T
E

E
L

N
A

T
. G

A
M

M
A

E
-L

O
G

S
 - N

A
T

. G
A

M
M

A

M
54-0

 

C
H

A
D

 - H
&

A

S
U

R
F

A
C

E

G
R

O
U

N
D

 L
E

V
E

L

30.78 D
E

G
. C

?

T
E

M
P

E
R

A
T

U
R

E
F

L
U

ID
 R

E
S

IS
T

IV
IT

Y
SO

N
IC

D
E

V
IA

T
IO

N

11:00 A
.M

.

2

10 5/8 IN
.

1210 F
T

.

N
/A

T
R

U
C

K
 #900

N
/A

M
S

I E
-L

O
G

 40G
R

P
 S

N
 5514

F
L

O
R

E
N

C
E

 C
O

P
P

E
R

F
L

O
R

E
N

C
E

 C
O

P
P

E
R

1

0.2 F
T

 

G
R

O
U

N
D

 L
E

V
E

L

A
. O

L
S

O
N

 / M
. Q

U
IN

O
N

E
S

2

P
IN

A
L

S
U

R
F

A
C

E

3

SU
R

FA
C

E

M
U

D

40 F
T

.

40 F
T

.

1210 F
T

.

T
O

T
A

L
 D

E
P

T
H

N
A

T
IO

N
A

L

1210 F
T

.

E
-L

O
G

S

F
U

L
L

A
R

IZ
O

N
A

2-6-17

Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

2-6-17

3:00 P.M.

4

SURFACE

MSI E-LOG 40GRP

900

15 IN.

1 1000 OHM M

2-3-17

900

1210 FT.

1210 FT.

2DVA

5001

A. OLSON

SURFACE

A. OLSON

12:30 P.M.

N/A

A. OLSON

SURFACE

2-3-17

SURFACE

6002

1210 FT.

1 & 1000 OHM M

3

1210 FT.

MSI COMBO TOOL

A. OLSON

MSI 60MM SONIC
4183

2

2:10 P.M.

5514

2-3-17

2-3-17

1

2-6-17

2-3-17

2-6-17

1:30 P.M.

2-6-17

900

2-3-17

6 IN. & 12 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.
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780.0

800.0
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860.0
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960.0

980.0

1000.0

1020.0
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1060.0

1080.0

1100.0

1120.0

1140.0

1160.0

1180.0

1200.0

1220.0

Depth

1in:20ft

Nat. Gamma

0 400API

16" NRes
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SP

0 800mV
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SPR

10 50Ohms

MSI 40 GRP E-Log Tool
Probe Top = Depth Ref. Tool SN: 5019, 5513, & 5514



Current Electrode/Single Point Resistance Electrode (A Electrode)

1.63" or 40 mm Diameter (41.4 mm with neoprene heat shrink and electrical tape)

Four Conductor MSI Probe Top

64" Normal Resistivity Electrode/Spontaneous Potential Electrode

16" Normal Resistivity Electrode (M Electrode)

Probe Length = 1.98 m or 6.5 ft

Bridle Length = 7.88 m or 25.86 ft

Probe Weight = 7.3 kg or 16.0 lbs

Can only be collected in fluid

Bridle Electrode (N Electrode)

Isolation Bridle

Natural Gamma Ray

Electrode Measuring Points (from bottom of probe)

Spontaneous Potential (SP): 1.777 m or 5.81 ft

16" Normal Resistivity (16" NRes): 0.3548 m or 1.16 ft

64" Normal Resistivity (64" NRes): 0.9644 m or 3.16 ft

Single Point Resistance (SPR): 0.152 m or 0.50 ft

Natural Gamma Ray (Nat. Gamma): 0.73 m or 2.39 ft

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

Bridle connects to wireline cablehead: Wireline armor is the 
B Electrode.

(M Electrode)



MSI Gamma-Caliper-Temperature-Fluid Resistivity 

1 375" or 34 9 mm Diameter

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

3-Arm Caliper = 1.44 m (56.75 in) 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Natural Gamma Ray = 0.76 m (29.75 in)

Distance from tool top: 2.20 m (86.5 in)

Available Arm Sizes: 3", 9", and 15"

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*



1.375  or 34.9 mm Diameter 

Company

Final

Field
County

Well

State

E-Log Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M54-0

ARIZONA
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Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

2-6-17

3:00 P.M.

4

SURFACE

MSI E-LOG 40GRP

900

15 IN.

1 1000 OHM M

2-3-17

900

1210 FT.

1210 FT.

2DVA

5001

A. OLSON

SURFACE

A. OLSON

12:30 P.M.

N/A

A. OLSON

SURFACE

2-3-17

SURFACE

6002

1210 FT.

1 & 1000 OHM M

3

1210 FT.

MSI COMBO TOOL

A. OLSON

MSI 60MM SONIC
4183

2

2:10 P.M.

5514

2-3-17

2-3-17

1

2-6-17

2-3-17

2-6-17

1:30 P.M.

2-6-17

900

2-3-17

6 IN. & 12 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

3-Arm Caliper

0 20Inches

Temperature

15 35Deg C

Nat. Gamma

0 400API

Fluid Resistivity

0 20Ohm-m
0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0



180.0

200.0

220.0

240.0

260.0

280.0

300.0

320.0

340.0

360.0

380.0



400.0

420.0

440.0

460.0

480.0

500.0

520.0

540.0

560.0

580.0

600.0



620.0

640.0

660.0

680.0

700.0

720.0

740.0

760.0

780.0

800.0

820.0



840.0

860.0

880.0

900.0

920.0

940.0

960.0

980.0

1000.0

1020.0

1040.0



1040.0

1060.0

1080.0

1100.0

1120.0

1140.0

1160.0

1180.0

1200.0

1220.0

Depth

1in:20ft

3-Arm Caliper

0 20Inches
Temperature

15 35Deg C

Nat. Gamma

0 400API
Fluid Resistivity

0 20Ohm-m

MSI Gamma-Caliper-Temperature-Fluid Resistivity 



1.375" or 34.9 mm Diameter 

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

3-Arm Caliper = 1.44 m (56.75 in) 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Natural Gamma Ray = 0.76 m (29.75 in)

Distance from tool top: 2.20 m (86.5 in)

Available Arm Sizes: 3", 9", and 15"

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*



Company

Final

Field
County

Well

State

GCT Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M54-0

ARIZONA
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2-6-17

Tool Summary:

Calibration Check  

Run No.   

Truck No 

Time Logged                            

Tool Model     

Date 

From   

Run No.    

Calibration Check    

Tool Model    

Truck No

Tool Model 

Time Logged  

Caliper Arms Used:

E L C lib ti R

Calibration Check

Truck No   

Tool SN    

Recorded By     
To   

Tool Model   

To 

Tool SN  

Recorded By  

Date    

Operation Check   
Truck No    

From 

Recorded By 

Calibration Check   

Time Logged    

Operation Check 

Tool SN     

Recorded By    

Tool SN   

From

Recorded By

From  

From     

Date     

C lib ti P i t

From    
To    

Truck No     
Recorded By   

Tool Model

To

Run No.  

To  

Additional Comments:

Calibration Check     

Tool SN

Run No. 
Tool Model  

Operation Check    

Tool SN 

Operation Check

Time Logged      

Time Logged   

To     

Operation Check     

Operation Check  

Date
Run No.

Date  

Date   

Time Logged     
Calibration Check 

Truck No  

Calibration Points:

Run No.      

N/A

6

900

2-6-17

3:00 P.M.

4

SURFACE

MSI E-LOG 40GRP

900

15 IN.

1 1000 OHM M

2-3-17

900

1210 FT.

1210 FT.

2DVA

5001

A. OLSON

SURFACE

A. OLSON

12:30 P.M.

N/A

A. OLSON

SURFACE

2-3-17

SURFACE

6002

1210 FT.

1 & 1000 OHM M

3

1210 FT.

MSI COMBO TOOL

A. OLSON

MSI 60MM SONIC
4183

2

2:10 P.M.

5514

2-3-17

2-3-17

1

2-6-17

2-3-17

2-6-17

1:30 P.M.

2-6-17

900

2-3-17

6 IN. & 12 IN.

5



E-Log Calibration Range: Calibration Points: 

Disclaimer:

1-1000 OHM-M 1 & 1000 OHM-M

All interpretations of log data are opinions based on inferences from electrical or other measurements.  We do not guarantee
the accuracy or correctness of any interpretations or recommendations and shall not be liable or responsible for any loss,
costs, damages, or expenses incurred or sustained by anyone resulting from any interpretation made by any of our employees
or agents.  These interpretations are also subject to our general terms and conditions set out in our current Service Invoice.

Depth

1in:20ft

RX1 - VDL

100 1000uSec

RX2 - VDL

100 1000uSec

RX1 - Travel Time

100 1000uSec

RX2 - Travel Time

100 1000uSec

Nat. Gamma

0 400API

3-Arm Caliper

0 20Inches

Delta T

240 40uSec/ft

40.0

60.0

80.0

100.0

120.0

140.0

160.0



180.0

200.0

220.0

240.0

260.0

280.0

300.0

320.0

340.0

360.0

380.0



400.0

420.0

440.0

460.0

480.0

500.0

520.0

540.0

560.0

580.0

600.0



620.0

640.0

660.0

680.0

700.0

720.0

740.0

760.0

780.0

800.0

820.0



840.0

860.0

880.0

900.0

920.0

940.0

960.0

980.0

1000.0

1020.0

1040.0



1060.0

1080.0

1100.0

1120.0

1140.0

1160.0

1180.0

1200.0

1220.0

Depth

1in:20ft

RX1 - VDL

100 1000uSec

RX2 - VDL

100 1000uSec

RX1 - Travel Time

100 1000uSec

RX2 - Travel Time

100 1000uSec

Nat. Gamma

0 400API

3-Arm Caliper

0 20Inches

Delta T

240 40uSec/ft

MSI 60 mm 2 RX Full Waveform Sonic Tool
Probe Top = Depth Ref. Tool SN: 6001 & 6002



0.660 m or 26.0 in. - End of tool to center of Tx

2.36 in or 60 mm Diameter 

Four Conductor MSI Probe Top

Rx-1     Tx - Rx1 Spacing = .91 m (36.0 in)

Rx-2     Tx - Rx2 Spacing = 1.22 m (48.0 in)

Probe Length = 2.8 m or 9.19 ft

Probe Weight = ~26.5 kg or 58.4 lbs

Transmitter Frequency: 24 - 28 kHz resonant frequency

Rx - Rx Spacing: 0.3 m (12.0 in)

Typically centralized with external centralizers

Can only be collected in fluid

Temperature Rating: 80 Deg C (176 Deg F)

Presure Rating: 200 bar (2900 psi)

Tx = Acoustic Transmitter

Acoustic Isolater

Sensors: Ceramic Piezoelectric



MSI Gamma-Caliper-Temperature-Fluid Resistivity 

1 375" or 34 9 mm Diameter

Probe Top = Depth Ref.

Single Conductor MSI Probe Top

3-Arm Caliper = 1.44 m (56.75 in) 

TFR (Temperature/Fluid Resistivity) = 0.39 m (15.5 in)

Natural Gamma Ray = 0.76 m (29.75 in)

Distance from tool top: 2.20 m (86.5 in)

Available Arm Sizes: 3", 9", and 15"

Probe Length = 2.59 m or 8.5 ft

Probe Weight = 6.80 kg or 15.0 lbs

Natural Gamma and Caliper can only be collected logging up hole.

Fluid Temperature/Resistivity can only be collected logging down hole.

Temperature Rating: 70 Deg C (158 Deg F)

Presure Rating: 200 bar (2900 psi)

*NOTE: Lengths on a particular tool may vary from those listed on
this document due to probe sizes and styles utilized*



1.375  or 34.9 mm Diameter 

Company

Final

Field
County

Well

State

Sonic Summary

FLORENCE COPPER

FLORENCE COPPER
PINAL

M54-0

ARIZONA



Drift Report
Wellbore DRIFT Interpretation

PREPARED ESPECIALLY FOR

FLORENCE COPPER

M54-0
Monday - February 6, 2017

This Wellbore Interpretation Package represents our
best efforts to provide a correct interpretation. Nevertheless, since
all interpretations are opinions based on inferences from electrical or
other types of measurements, we cannot and do not guarantee the accuracy
or correctness of any interpretation, and we shall not be liable or
responsible for any loss, costs, damages, or expenses incurred or
sustained by Customer resulting from any interpretation made by this
document.  We do not warrant or guarantee the accuracy of the 
data, specifically including (but without limitations) the accuracy
of data transmitted by electronic process, and we will not be
responsible for accidental or intentional interception of such data by
third parties.  Our employees are not empowered to change or otherwise
modify the attached interpretation. Furthermore, along with Eagle Pro Software
we do not warrant or guarantee the accuracy of the programming techniques
employed to produce this document.  By accepting this Interpretation
Package, the Customer agrees to the foregoing, and to our General
Terms and Conditions.

Southwest Exploration Services, LLC
(480) 926-4558



WELLBORE DRIFT INTERPRETATION
Southwest Exploration Services, LLC

(480) 926-4558

Company: FLORENCE COPPER Well Owner:

County: PINAL State: Arizona Country: USA

Well Number: M54-0 Survey Date: Monday - February 6, 2017 Magnetic Declination: Declination Correction Not Used

Field: FLORENCE COPPER Drift Calculation Methodology: Balanced Tangential Method

Location:

Remarks:

Witness: CHAD - H&A Vehicle No.: 900 Invoice No.: Operator: A. OLSON Well Depth: 1200 Feet Casing size: 10.625 Inches

Tool: Compass - 6002 Lat.: Long.: Sec.: Twp.: Rge.:

Page No. 1 True Vertical Depth:  1199.43' Final Drift Distance:  14.98'   (179.76'') Final Drift Bearing:  258.70°
Note: Magnetic Declination is not used because it is not a factor in the calculation of well drift or alignment.  Magnetic Declination is only important if attempting to hit a target or miss another well and then it is included in the calculations.

MEASURED DATA DATA COMPUTATIONS

DEPTHS,

feet

INCLINATIONS,

degrees

AZIMUTHS,

degrees

TVD,

feet

T. LATITUDE,

feet

T. LONGITUDE,

feet

DOGLEG SEV.,

degrees per

20 Feet

DOGLEG SEV.,

degrees per

100 feet

DRIFT DIST.,

feet

DRIFT BGR.,

degrees

20 0.73 358.57 20.00

40 0.95 238.47 39.99 0.041 -0.145 0.42 5.28 0.15' (1.80'') 285.70

60 0.37 333.88 59.98 0.012 -0.315 0.96 4.51 0.31' (3.72'') 272.20

80 0.32 332.68 79.97 0.120 -0.369 0.84 0.06 0.39' (4.68'') 288.00

100 0.20 305.75 99.97 0.190 -0.423 0.42 1.42 0.46' (5.52'') 294.20

120 0.23 003.80 119.96 0.250 -0.449 0.14 2.96 0.51' (6.12'') 299.20

140 0.21 283.54 139.95 0.299 -0.482 0.43 3.93 0.57' (6.84'') 301.80

160 0.45 238.88 159.94 0.267 -0.585 0.83 2.32 0.64' (7.68'') 294.50

180 0.44 245.79 179.93 0.195 -0.722 0.95 0.37 0.75' (9.00'') 285.10

200 0.63 239.96 199.92 0.108 -0.887 0.38 0.31 0.89' (10.68'') 277.00

220 0.65 267.76 219.91 0.049 -1.096 1.00 1.47 1.10' (13.20'') 272.50

240 0.82 258.34 239.90 0.016 -1.350 1.00 0.50 1.35' (16.20'') 270.70

260 0.85 266.33 259.89 -0.022 -1.638 0.35 0.42 1.64' (19.68'') 269.20

280 0.85 281.14 279.88 -0.003 -1.932 0.93 0.79 1.93' (23.16'') 269.90

300 0.82 288.56 299.87 0.071 -2.213 0.79 0.39 2.21' (26.52'') 271.80

320 0.95 287.24 319.86 0.166 -2.507 0.51 0.07 2.51' (30.12'') 273.80

340 0.92 283.66 339.85 0.253 -2.821 0.01 0.19 2.83' (33.96'') 275.10

360 0.81 295.47 359.84 0.352 -3.105 0.54 0.63 3.12' (37.44'') 276.50



WELLBORE DRIFT INTERPRETATION
Southwest Exploration Services, LLC

(480) 926-4558M54-0

Page No. 2 True Vertical Depth:  1199.43' Final Drift Distance:  14.98'   (179.76'') Final Drift Bearing:  258.70°

MEASURED DATA DATA COMPUTATIONS

DEPTHS,

feet

INCLINATIONS,

degrees

AZIMUTHS,

degrees

TVD,

feet

T. LATITUDE,

feet

T. LONGITUDE,

feet

DOGLEG SEV.,

degrees per

20 Feet

DOGLEG SEV.,

degrees per

100 feet

DRIFT DIST.,

feet

DRIFT BRG.,

degrees

380 0.92° 300.93° 379.83 0.495 -3.370 0.74 0.29 3.41' (40.92'') 278.40

400 0.82° 304.51° 399.82 0.659 -3.626 0.89 0.19 3.68' (44.16'') 280.30

420 0.82° 300.53° 419.81 0.813 -3.867 0.22 0.21 3.95' (47.40'') 281.90

440 0.95° 294.55° 439.80 0.955 -4.141 0.97 0.32 4.25' (51.00'') 283.00

460 0.98° 288.88° 459.79 1.079 -4.454 0.97 0.30 4.58' (54.96'') 283.60

480 0.94° 288.58° 479.78 1.187 -4.771 0.15 0.02 4.92' (59.04'') 284.00

500 0.81° 289.95° 499.77 1.288 -5.059 0.83 0.07 5.22' (62.64'') 284.30

520 0.79° 290.93° 519.76 1.385 -5.321 0.62 0.05 5.50' (66.00'') 284.60

540 0.61° 291.38° 539.75 1.473 -5.549 0.71 0.03 5.74' (68.88'') 284.90

560 0.81° 265.95° 559.74 1.502 -5.789 0.25 1.34 5.98' (71.76'') 284.50

580 0.66° 261.38° 579.73 1.475 -6.044 0.76 0.24 6.22' (74.64'') 283.70

600 0.69° 249.13° 599.72 1.415 -6.270 0.51 0.65 6.43' (77.16'') 282.70

620 0.74° 246.86° 619.71 1.321 -6.501 0.71 0.12 6.63' (79.56'') 281.50

640 0.82° 259.89° 639.70 1.245 -6.761 0.10 0.69 6.87' (82.44'') 280.40

660 0.74° 243.35° 659.69 1.162 -7.017 0.84 0.88 7.11' (85.32'') 279.40

680 0.97° 239.54° 679.68 1.018 -7.278 0.82 0.20 7.35' (88.20'') 278.00

700 0.91° 237.24° 699.67 0.846 -7.557 0.21 0.12 7.60' (91.20'') 276.40

720 0.92° 235.45° 719.66 0.669 -7.823 0.57 0.10 7.85' (94.20'') 274.90

740 1.18° 249.55° 739.65 0.506 -8.148 0.27 0.75 8.16' (97.92'') 273.60

760 1.15° 242.35° 759.64 0.341 -8.519 0.93 0.38 8.53' (102.36'') 272.30

780 1.46° 240.69° 779.63 0.123 -8.919 0.62 0.09 8.92' (107.04'') 270.80

800 1.30° 241.98° 799.62 -0.108 -9.341 0.96 0.07 9.34' (112.08'') 269.30

820 1.26° 241.31° 819.61 -0.320 -9.734 0.10 0.04 9.74' (116.88'') 268.10

840 1.44° 243.14° 839.60 -0.539 -10.151 0.33 0.10 10.17' (122.04'') 267.00

860 1.21° 230.23° 859.59 -0.788 -10.537 0.54 0.69 10.57' (126.84'') 265.70

880 1.03° 232.77° 879.58 -1.032 -10.842 0.50 0.14 10.89' (130.68'') 264.60

900 1.03° 232.79° 899.57 -1.249 -11.128 0.46 0.00 11.20' (134.40'') 263.60

920 0.94° 235.09° 919.56 -1.452 -11.406 0.66 0.12 11.50' (138.00'') 262.70

940 1.09° 255.75° 939.55 -1.593 -11.725 0.09 1.09 11.83' (141.96'') 262.30

960 0.95° 237.93° 959.54 -1.728 -12.050 0.25 0.94 12.17' (146.04'') 261.80

980 0.87° 247.42° 979.53 -1.874 -12.331 0.99 0.50 12.47' (149.64'') 261.40

1,000 0.61° 242.27° 999.53 -1.982 -12.565 0.93 0.27 12.72' (152.64'') 261.00

1,020 0.63° 235.06° 1,019.52 -2.095 -12.749 0.97 0.38 12.92' (155.04'') 260.70



WELLBORE DRIFT INTERPRETATION
Southwest Exploration Services, LLC

(480) 926-4558M54-0

Page No. 3 True Vertical Depth:  1199.43' Final Drift Distance:  14.98'   (179.76'') Final Drift Bearing:  258.70°

MEASURED DATA DATA COMPUTATIONS

DEPTHS,

feet

INCLINATIONS,

degrees

AZIMUTHS,

degrees

TVD,

feet

T. LATITUDE,

feet

T. LONGITUDE,

feet

DOGLEG SEV.,

degrees per

20 Feet

DOGLEG SEV.,

degrees per

100 feet

DRIFT DIST.,

feet

DRIFT BRG.,

degrees

1,040 0.61° 237.38° 1,039.51 -2.215 -12.929 0.42 0.12 13.12' (157.44'') 260.30

1,060 0.74° 242.95° 1,059.50 -2.331 -13.134 0.20 0.30 13.34' (160.08'') 259.90

1,080 0.71° 258.25° 1,079.49 -2.415 -13.370 0.90 0.81 13.59' (163.08'') 259.80

1,100 0.43° 238.52° 1,099.48 -2.479 -13.555 0.04 1.05 13.78' (165.36'') 259.60

1,120 0.71° 249.49° 1,119.47 -2.562 -13.735 0.10 0.58 13.97' (167.64'') 259.40

1,140 0.90° 244.45° 1,139.46 -2.673 -13.993 0.97 0.27 14.25' (171.00'') 259.20

1,160 0.79° 243.81° 1,159.45 -2.802 -14.258 0.49 0.03 14.53' (174.36'') 258.90

1,180 0.60° 266.69° 1,179.44 -2.869 -14.486 0.76 1.21 14.77' (177.24'') 258.80

1,200 0.62° 243.85° 1,199.43 -2.923 -14.688 0.70 1.21 14.98' (179.76'') 258.70
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PLANE OF DRIFT VIEW - M54-0
FLORENCE COPPER

Drift Distance = 14.98 Feet      Drift Bearing = 258.7 Degrees     True Vertical Depth = 1199.43 Feet

Southwest Exploration Services, LLC  (480) 926-4558

Date of Survey:  Monday - February 6, 2017                                                                        Balanced Tangential Calculation Method
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Page No. 5

346.0  

-15-10-50

5

1015

Total Departure (Feet)

1250

1000

750

500

250

0

D
ep

th
 (

F
ee

t)

-15
-10
-5

0

5

10

15

T
otal Latitude (F

eet)

0' - True Vertical Depths

199.92'

399.82'
499.77'

599.72'

799.62'

999.53'

1199.43'

Imaginary Plumb Line

Drift Distance: 14.98'

3D PROJECTION VIEW - M54-0
FLORENCE COPPER

Drift Distance = 14.98 Feet      Drift Bearing = 258.7 Degrees     True Vertical Depth = 1199.43 Feet

Southwest Exploration Services, LLC  (480) 926-4558

Date of Survey:  Monday - February 6, 2017                                                                        Balanced Tangential Calculation Method
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POLAR VIEW - M54-0
FLORENCE COPPER

Drift Distance = 14.98 Feet      Drift Bearing = 258.7 Degrees     True Vertical Depth = 1199.43 Feet

Southwest Exploration Services, LLC  (480) 926-4558

Date of Survey:  Monday - February 6, 2017                                                                        Balanced Tangential Calculation Method
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EASTING RECTANGULAR VIEW - M54-0
FLORENCE COPPER

Drift Distance = 14.98 Feet      Drift Bearing = 258.7 Degrees     True Vertical Depth = 1199.43 Feet

Southwest Exploration Services, LLC  (480) 926-4558

Date of Survey:  Monday - February 6, 2017                                                                        Balanced Tangential Calculation Method
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NORTHING RECTANGULAR VIEW - M54-0
FLORENCE COPPER

Drift Distance = 14.98 Feet      Drift Bearing = 258.7 Degrees     True Vertical Depth = 1199.43 Feet

Southwest Exploration Services, LLC  (480) 926-4558

Date of Survey:  Monday - February 6, 2017                                                                        Balanced Tangential Calculation Method
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APPENDIX C 

Lithologic Log 
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POORLY GRADED SAND (0-15 feet) Primarily fine to medium sand to 4 mm with
~5% fines. Sand is subrounded. Fines are nonplastic, have no toughness, are
grayish brown, and have no reaction to HCL. UBFU
WELL GRADED SAND with GRAVEL (15-45 feet) Primarily medium to coarse
sand with 5% fines and ~25% gravel to 6 mm. Sand and gravel is subangular.
Fines are nonplastic, have no toughness, are reddish brown, and have no reaction to
HCL. UBFU
POORLY GRADED SAND with SILT and GRAVEL (45-120 feet) Primarily
medium to coarse sand with ~5% fines and ~35% gravel to 10 mm. Sand and
gravel is subangular. Fines have low plasticity, low toughness, are reddish brown,
and have a weak reaction to HCL. UBFU

SANDY LEAN CLAY (120-170 feet) Primarily fines with ~45% sand to 4 mm.
Sand is subangular. Fines have medium plasticity, medium dry strength, medium
toughness, are reddish brown, and have a weak reaction to HCL. UBFU

WELL GRADED SAND with GRAVEL (170-205 feet) Primarily medium to coarse
sand with ~5% fines and ~25% gravel to 6 mm. Sand and gravel is angular. Fines
are nonplastic, have no toughness, are reddish brown, and have a weak reaction to
HCL. UBFU
WELL GRADED SAND with GRAVEL (205-240 feet) Primarily medium to coarse
sand with ~5% fines and ~25% gravel to 10 mm. Sand and gravel is subangular.
Fines are nonplastic, have no toughness, are reddish brown, and a medium strong
reaction to HCL. UBFU
POORLY GRADED SAND with GRAVEL (240-290 feet) Primarily medium to
coarse sand with ~5% fines and ~40% gravel to 14 mm. Sand and gravel is
subrounded. Fines are nonplastic, have no toughness, are reddish brown, and a weak
reaction to HCL. UBFU
FAT CLAY with SAND (290-315 feet) Primarily fines with ~20% sands to 2 mm .
Sand is subrounded. Fines have high plasticity, high toughness, are reddish brown,
and have a medium strong reaction to HCL reaction. MFGU
Middle fine grained unit confirmed via e-log.
POORLY GRADED SAND with GRAVEL (315-375 feet) Primarily medium to
coarse sand with ~5% fines and ~30% gravel. Sand and gravel is angular. Fines
are nonplastic, have no toughness, are reddish brown, and have a strong reaction to
HCL. LBFU
POORLY GRADED GRAVEL with SILT and SAND (375-425 feet) Primarily
gravel to 10 mm with ~40% sand and ~10% fines. Sand and gravel is angular.
Fines have low plasticity, low toughness, are brown, and have a strong reaction to
HCL. LBFU

CLAYEY SAND with GRAVEL (425-445 feet) Primarily fine to coarse sand with
~15% percent fines and ~20% gravel to 12 mm. Sand and gravel is subangular.
Fines have medium plasticity, low toughness, are brown, and have a strong reaction
to HCL.  LBFU
POORLY GRADED SAND with SILT (445-510 feet) Primarily fine to medium sand
with ~10% fines and ~10% gravel to 6 mm. Sand and gravel is angular. Fines
have low plasticity, low toughness, are brown, and have a strong reaction to HCL.
LBFU

POORLY GRADED GRAVEL with SILT and SAND (510-580 feet) Primarily
gravel to 10 mm with ~40% sand and ~10% fines. Sand and gravel is angular.
Fines have low plasticity, low toughness, are brown, and have a strong reaction to
HCL. LBFU

WELL GRADED SAND with SILT and GRAVEL (580-610 feet) Primarily fine to
coarse sand with ~10% fines and ~25% gravel to 14 mm. Sand and gravel is
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Project
Florence Copper, Inc.
Production Test Facility

Start

Schramm T685WS

10.625

1480.20

February 6, 2017

Rig Make & Model E 847,417

January 29, 2017

Datum

feet, amsl

State Plane NAD 83

of1

H&A Rep. C. PriceLocation

Borehole Diameter(s) Finish

Drilling Method

Sheet No.

N 746,716

M54-OM54-O

Cadastral Location

Conventional Mud Rotary

2

D (4-9) 28 CBD

Concrete Pad

LITHOLOGIC LOG
H

&
A

-S
O

N
IC

-1
29

68
7-

E
LE

V
A

T
IO

N
  

  
H

A
-L

IB
09

 W
IT

H
 C

O
M

M
E

N
T

S
.G

LB
  

  
H

A
-D

IR
E

C
T

 P
U

S
H

 +
 S

O
N

IC
 L

O
G

.G
D

T
  

  
 G

:\
P

R
O

JE
C

T
S

\C
U

R
IS

 R
E

S
O

U
R

C
E

S
\1

29
68

7 
M

O
N

IT
O

R
 W

E
LL

 D
R

IL
LI

N
G

\P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\G

IN
T

 F
IL

E
S

\F
C

I W
E

LL
S

.G
P

J 
 

  
O

ct
 3

, 
17

D
ep

th
 (

ft)

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

520

540

560

580

600

E
le

va
tio

n 
(f

t)

1480

1460

1440

1420

1400

1380

1360

1340

1320

1300

1280

1260

1240

1220

1200

1180

1160

1140

1120

1100

1080

1060

1040

1020

1000

980

960

940

920

900

NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description).
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LITHOLOGY IDENTIFICATION AND DESCRIPTION

Well Registry ID: 55-226798
Surface Completion:  Locking Well
Vault & Concrete Pad

Well casing stickup:  2.7 feet als

Surface Casing: 14-inch mild steel; 0 -
40 feet

Well Casing: Nominal 5-inch diameter
Mild Steel; 0 - 668 feet

Unit Intervals:
  UBFU: 0 - 286 feet   
MGFU: 286 - 300 feet 
LBFU: 300 - 740 feet   
Oxide: 740 - 1210 feet

Seal: Type V neat cement; 0 - 649 feet
Fine Sand & Bentonite; 649 - 658 feet

COMMENTS
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angular. Fines have low plasticity, low toughness, are brown, and have a strong
reaction to HCL. LBFU
CLAYEY SAND (610-685 feet) Primarily fine to coarse sand with ~20% fines and
~5% gravel to 8 mm. Sand is subangular, gravel is angular. Fines have high
plasticity, medium toughness, are brown, and have a strong reaction to HCL. LBFU

CLAYEY SAND (685-735 feet)Primarily fine to coarse sand with ~15% fines and
~10% gravel to 10 mm. Sand and gravel is angular. Fines have medium plasticity,
medium toughness, are brown, and have a strong reaction to HCL. LBFU

CLAYEY SAND (735-750 feet) Primarily fine to coarse sand with ~20% fines and
~5% gravel to 4 mm. Sand and gravel are angular. Fines have medium plasticity,
medium toughness, are brown, and have a medium reaction to HCL. LBFU
QUARTZ MONZONITE (750-855 feet)
Consists of quartz at approximately 35%, potassium feldspars at approximately 35%,
plagioclase at approximately 25%, and biotite at approximatley 5%.
Bedrock contact via e-log 745-750. Field lithlog indicates contact at 855.

DIABASE (855-960 feet)
Dark gray to black igneous rock.
Dark grey, fine grained, igneous. Chrysocolla found sparingly throughout. Increase in
clay content from 875-940. Reddish brown clay 875-905, dark gray clay 905-940.

QUARTZ MONZONITE (960-1020 feet)
Mostly feldspar rich granites with diabase mixed in. Trace chrysocolla. Clays increase
970-980, 1005-1020.

DIABASE (1020-1095 feet)
Dark gray to black igneous rock.
Trace chrysocolla, clays present throughout.

QUARTZ MONZONITE (1095-1210 feet)
Consists of quartz at approximately 35%, potassium feldspars at approximately 35%,
plagioclase at approximately 25%, and biotite at approximatley 5%.
Reddish brown clay 1120-1190.
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NOTE: Lithologic descrptions, group symbols, and grain-size determinations based on the USCS visual-manual method (Haley
& Aldrich OP2001A - Field Practice for Soil Identification and Description).
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LITHOLOGY IDENTIFICATION AND DESCRIPTION

Filter Pack: 8 - 12 CO Silica Sand;
658 - 1210 feet

Thread Adapter: Stainless Steel, SCH
80 F480 PVC to SCH 40 F480 Mild
Steel: 668 feet

Well Screen: Nominal 5-inch
diameter, SCH 80 PVC Screen 
(0.020-inch slots); 668 - 1198 feet

Total Depth:  Driller Depth = 1210
feet; Geophysical Logging Depth =
1210 feet

COMMENTS



APPENDIX D 

Well Completion Forms 
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